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ABSTRACT
Background: Nutrition training for health care staff has been pri-
oritized internationally as a key means of tackling malnutrition;
however, there is a lack of clear evidence to support its implemen-
tation. Systematic reviews in other fields of training for health care
staff indicate that training strategies may have a beneficial impact
on learner and patient outcomes.
Objectives: We assessed whether nutrition training for health care
staff caring for nutritionally vulnerable adults resulted in improved
learner and patient outcomes and evaluated the effectiveness of
different training strategies.
Design: A systematic review of trials of nutrition training for health
care staff was conducted. Six databases were searched with key terms
relating to malnutrition and nutrition training. Studies were categorized
according to cognitive (didactic teaching), behavioral (practical imple-
mentation of skills), and psychological (individualized or group feed-
back and reflection) training strategies. Where sufficient data were
available, meta-analysis was performed according to study design
and training strategy. All study designs were eligible. The risk of bias
was evaluated in accordance with Cochrane guidance.
Results: Twenty-four studies met the eligibility criteria: 1 random-
ized controlled trial, 4 nonrandomized controlled trials, 3 quasi-
experimental trials, 13 longitudinal pre-post trials, 2 qualitative
studies, and 1 cross-sectional survey. Results from a number of
low-quality studies suggest that nutrition training for health care
staff may have a beneficial effect on staff nutrition knowledge,
practice, and attitude as well as patient nutritional intake. There
were insufficient data to determine whether any particular training
strategy was more effective than the others.
Conclusions: In the absence of high-quality evidence, low-quality
studies suggest that nutrition training for health care staff has some
positive effects. However, further randomized controlled trials are
required to confirm overall efficacy and to explore the impact of
training strategies on learner and patient outcomes. Am J
Clin Nutr doi: 10.3945/ajcn.116.144808.
Keywords: malnutrition, nutrition training, nutritional status,
patient outcome, knowledge
INTRODUCTION
Malnutrition has widespread adverse effects on physical, so-
cial, and psychological function, and in the presence of illness it
is associated with increased morbidity and mortality (1, 2).
Malnourished individuals experience longer hospital stays (1, 2)
and are more likely to be institutionalized (3–5), and as a result,
the costs associated with malnutrition have been estimated as
£14 billion, V120 billion, and $432 billion each year in the
United Kingdom, Europe, and the United States, respectively.
Although the need to improve nutritional care has long been
recognized and clinical guidance for the detection and man-
agement of malnutrition exists (6), nutritional care is often in-
adequate (7, 8).
Deficits in nutritional knowledge have been identified in
hospital (4) and home care staff (5), and internationally, nutrition
training for health care professionals (HCPs) and managers has
been prioritized as a means of addressing malnutrition and po-
tentially making significant cost savings across health care set-
tings (9). Although nutrition training was a key component of
the successful Dutch multidisciplinary malnutrition strategy (10)
and was integral to improving nutritional care in US health care
settings (9), it remains unclear if staff training in nutrition is an
effective use of limited health care resources.
A number of systematic reviews and meta-analyses have
investigated the impact of a variety of interventions designed to
support staff in improving the nutritional care of patients or
residents, including staff training in nutrition (6–8, 11–14).
None of these reviews, however, took into consideration the
training strategies used even though training strategies may
have a significant impact on learner and patient outcomes
(15, 16). Systematic reviews and meta-analyses exploring the
impact of HCP training on communication (17), quality im-
provement (15), and general medicine (16) explicitly categorized
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the training strategy and its effects. Commonly used cognitive
training strategies that aim to enhance learning and under-
standing, such as didactic lectures (17), have been found to be
consistently ineffective (15, 16, 18). Behavioral and psycho-
logical strategies (17) that enable learners to practice and re-
flect on new skills via interactive seminars and performance
feedback, respectively (15, 16), are more likely to be successful
(16). Furthermore, utilizing a combination of these training
strategies may lead to a greater impact than either can accomplish
alone (16, 19).
The first aim of this systematic review was to assess the impact
of staff nutrition training on nutritional knowledge, practice,
and attitudes in learners and nutritional, functional, and clinical
outcomes in nutritionally vulnerable patients. The second aim
was to evaluate the effect of different training strategies on
learner and patient outcomes.
METHODS
A protocol specifying the research question, search terms,
databases to be searched, and details of assessment of risk of bias
was developed and agreed on with the project supervisor before
starting the review. The protocol was neither registered nor
published.
Literature search
A systematic review was performed following the principles
of the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses: the PRISMA Statement (20). Six electronic
databases were searched: Medline (1966–2015), EMBASE and
EMBASE Classic, Web of Science, Cumulative Index to
Nursing and Allied Health Literature, PsycINFO, and the
British Nursing Index. Search terms were based on the con-
cepts of malnutrition and nutrition training, such as “malnu-
trition,” “nutrition risk,” “weight loss,” “nutrition training,”
and “nutrition education.” An example of a full search strategy
is provided as an online supplement (Supplemental Material
1). Gray literature was not searched; however, hand searching
was performed by using the “related citations” function in
PubMed. Individual studies were identified in PubMed, and all
related citations were scrutinized against the eligibility criteria
and cross-referenced to avoid duplication. No limits were set
for language or publication date.
Study eligibility
Studies were eligible for inclusion if they were conducted in
nutritionally vulnerable adults in any health care setting where
nutritional training was provided to health care staff with the aim
of improving overall nutritional care. The concepts for each of the
4 population, intervention, control, and outcome elements and the
study type are summarized in Table 1.
Patient-based training and multicomponent interventions,
e.g., nutrition training and an additional intervention, were
excluded because they have been investigated previously (13).
Studies including pregnant women were excluded. All health
care staff were included to reflect the wide range of vocations
that receive nutritional training (11). Studies used a wide range
of outcomes to investigate the efficacy of nutrition training, and
as a result, studies were deemed eligible if they reported $1
patient- or learner-based outcome. Although randomized con-
trolled trials (RCTs) are considered the gold standard for
evidence, all study designs were considered, because well-
designed pre-post studies may provide robust evidence when
assessing the impact of interventions aiming to improve nutri-
tional care (21).
Outcomes
Learner- and patient-based outcomes were separated and
analyzed accordingly. Learner-based outcomes included staff
nutritional knowledge, nutritional practice (e.g., identification of
malnourished or “at-risk” patients, documentation, snack pro-
vision, mealtime care) and attitude to nutrition. Patient-related
outcomes included weight and body composition [e.g., triceps
skinfold thickness (TST), arm muscle circumference (AMC)],
dietary intake, malnutrition prevalence [e.g., assessed by the
Mini Nutritional Assessment (MNA)], and physical (e.g., mus-
cle strength assessed by handgrip strength) and cognitive func-
tion [e.g., assessed by the Mini–Mental State Examination
(MMSE)].
Study selection and data extraction
The titles and abstracts of potentially eligible studies were
reviewed on the screen by one author (OM). The full texts of
potentially eligible studies were read in full and compared against
the eligibility criteria. Any uncertainties regarding the selection
of studies at the inclusion stage were discussed with the other
authors (CB and CEW), and a consensus was reached. All
identified studies were collated by using the data management
research tool Mendeley (version 1.13.8; Glyph & Cog, LLC). For
all included studies data were independently extracted by OM
and CEW on study design, setting, population characteristics,
outcomes, risk of bias, training teacher, intervention strategy,
duration of training, and length of follow-up using a pro forma
based on the Cochrane data extraction template (22). Any dis-
crepancies regarding data extraction were discussed by the au-
thors, and a consensus was reached. In the event of lack of data
or clarity regarding methods or results, study authors were
contacted.
TABLE 1
Study eligibility criteria1
Criteria
Population Adults ($18 y old); hospital (excluding intensive care),
residential, and care home settings
Intervention Nutrition training for HCPs and care assistants (health
care staff) aiming to improve nutritional care for
nutritionally vulnerable patients or residents
Control Routine care or no nutritional training
Outcomes Learner-based: nutritional knowledge, nutritional
practice and attitude to nutrition
Patient-based: body weight and composition, nutritional
intake, malnutrition prevalence, functional status,
e.g., physical function (handgrip strength) or
cognitive function (MMSE)
Study No limits on study type
1HCP, health care professional; MMSE, Mini–Mental State Exam.
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Risk of bias in individual studies
Each study was evaluated for selection, performance, de-
tection, attrition, reporting, and other causes of bias by one
author (OM). These criteria were independently judged as
having a high, low, or unclear risk of bias by using guidelines
from the Cochrane Handbook (23) and the Cochrane Collab-
oration guidance for assessing quasi-RCTs and controlled pre-
post studies (22).
Planned methods of analysis
Studies were subgrouped according to the training strategy
used, i.e., cognitive, behavioral, psychological, or a combination
(24). Cognitive training strategies aim to increase learner knowl-
edge and to facilitate understanding of nutritional issues in health
care staff (i.e., education). Behavioral strategies aim to increase
skills in managing nutritional issues and their potential chal-
lenges, enabling the learners to practice new skills within the
training intervention. Finally, psychological strategies provide
opportunities for counseling, mentoring, feedback, and encour-
aging the expression of thoughts and feelings, allowing learners
to reflect on their practice through building self-efficacy, a sense
of control, motivation, and empowerment (24).
Statistical analysis
Data were tabulated and categorized according to learner- and
patient-based outcomes in structured summaries. Trends in the
data were described according to the type of data, the methods
used to collect data, and whether the results were statistically
significant.
Change in the nutritional knowledge of health care staff was
identified as the only outcome where sufficient data were
available for meta-analysis. Where studies reported the mean
change (SD 2 SD) in score, these were extracted (25). Where
studies reported individual scores for each question according to
group allocation, the means 6 SDs for correct answers were
calculated for each group (26, 27). When studies reported the
nutritional knowledge score as a percentage, it was assumed that
this referred to the percentage of correct answers, and this was
converted to a mean number 6 SD (28–30). When SDs of dif-
ference were not reported (31), they were calculated by using the
reported within-group SEs and CIs or SEs, t values, and P values
relating to the differences between groups (23). When these
values were not available, SDs were imputed by using values
from studies that used similar training strategies (23).
Meta-analysis was undertaken with the use of Review Man-
ager (RevMan version 5.3; Nordic Cochrane Centre) by using a
continuous, inverse, fixed-effect analysis. The standardized mean
difference (SMD) was used because data were collected by
using a variety of different questionnaires (23). Studies were
categorized by using subgroup analysis according to whether the
results were reported as mean changes 6 SDs or as mean scores
6 SD pre- and postintervention and according to training
strategy. Heterogeneity was defined by using the I2 statistic in
accordance with Cochrane guidance (23). Because studies were
heterogeneous for participants, setting, and type of training
strategy, as well as small in size, no overall summary of all
studies was undertaken.
RESULTS
Study selection
The systematic search identified 24 studies (Figure 1),
comprising 1 RCT, 4 nonrandomized controlled trials (NRCTs),
3 quasi-experimental trials, 13 longitudinal pre-post trials, 2 qual-
itative studies, and 1 cross-sectional survey. Study characteris-
tics are provided in Table 2, and a list of the excluded studies,
together with reasons for exclusion, is provided in Supple-
mental Material 2.
Health care setting and population
Nine studies (28–30, 38, 40, 41, 44, 46, 47) took place in the
acute setting, 8 (26, 33, 37, 39, 42, 43, 45, 48) in nursing homes,
5 (25, 31, 32, 34, 36) in the community, and 2 (27, 35) in
sheltered accommodation. Sample sizes ranged from 21 to 5571
patients or residents, and from 11 to 592 health care staff. Nine
studies included older people (.64 y old) (25, 27, 29, 35, 37, 39,
43, 45, 48), and nurses or nursing assistants were the most
commonly targeted staff group for nutrition training (n = 14
studies) (26, 29, 33, 34, 38–47).
Intervention characteristics
Five studies used cognitive training strategies alone (25, 26, 32–34).
No studies used behavioral or psychological strategies alone. The
most common training strategy used was a combination of cognitive
and behavioral (CB) strategies (n = 7) (27, 29, 35–39). Six studies
used cognitive and psychological (CP) strategies combined (30, 31,
40–43), and 6 used cognitive, behavioral, and psychological (CBP)
strategies combined (28, 44–48). The duration of intervention ranged
from,1 h (34) to weekly sessions for 18 mo (46); follow-up ranged
from immediate (34) to 4 y (38) postintervention.
Outcomes
Of the 24 studies included in the review, 22 (92%) reported
learner-based outcomes (Table 3), whereas only 13 (54%) re-
ported patient-related outcomes (Table 4). A summary of
learner- and patient-based outcomes according to training
strategy is provided in Table 5.
Learner-based outcomes
Nutritional knowledge. Thirteen quantitative studies (25–32,
34–36, 41, 45) and one qualitative study (32) reported data on
the nutritional knowledge of health care staff either pre- and
post- or postnutrition training. The questionnaires used to assess
nutritional knowledge varied widely in the number and types of
questions, and only one study (49) used a previously validated
nutrition-knowledge questionnaire.
Ten studies reported sufficient quantitative data for inclusion
in a meta-analysis (Figure 2). Two studies using cognitive
training strategies in staff in general practitioner (GP) practices
(34) and in care home support staff (32) reported significantly
greater knowledge in groups receiving training than in those
receiving no training (SMD: 0.76; 95% CI: 0.56, 0.96; P, 0.00001)
with moderate heterogeneity (I2 = 41%). One study using cog-
nitive training strategies in nurses in residential care homes (26),
reporting results pre- and postintervention, showed no difference
EFFECT OF NUTRITION TRAINING FOR HEALTH CARE STAFF 3 of 27
in knowledge as a result of nutrition training (SMD: 0.31; 95%
CI: 20.59,1.21; P = 0.50).
Three studies in staff in hospital (29), sheltered-accommodation
(27), and GP practices (36), using CB training strategies, reported
pre- and postintervention data. A significant improvement was
observed in the nutritional knowledge of health care staff who re-
ceived training (SMD: 1.58; 95% CI: 1.32, 1.84; P , 0.00001);
however, heterogeneity was high (I2 = 89%) (Figure 2). Hetero-
geneity was removed (I2 = 0%) when one study (31) was excluded
from the analysis, and the results remained significant (SMD: 1.93;
95% CI: 1.64, 2.22; P , 0.00001).
Two small studies using CP training strategies in physicians in a
hospital (30) and the community (31) reported data pre- and
postintervention, and no improvement in the nutritional knowledge
of physicians was observed after training (SMD: 0.47; 95% CI
20.09, 1.04; P = 0.10) with no heterogeneity (I2 = 0%) (Figure 2).
Two studies using CBP training strategies reported data on
health care staff (28, 45). One study reported data as mean dif-
ferences6 SDs, showing a statistically significant improvement in
nutritional knowledge after nursing assistants had received
training (SMD: 4.10: 95% CI: 3.24, 4.96; P , 0.00001). A very
small study in junior doctors reporting results pre- and postinter-
vention found no effect of training (SMD: 0.57; 95% CI: 20.49,
21.63; P = 0.29).
In summary, 10 studies reported sufficient data for a meta-
analysis of the impact of nutrition training on staff nutrition
knowledge. Although there was some evidence that combined
training strategies may have a beneficial effect on nutrition
knowledge, considerable heterogeneity was observed in the
analyses, perhaps in part because of the small sample sizes, the
different professions involved, and the variability in the training
programs.
Nutritional practice. Eighteen studies reported data on the
nutritional practice of health care staff after training, with 9
(50%) reporting statistically significant benefits in favor of
training (29–31, 38, 39, 42, 43, 45, 47). A variety of methods
was used to measure this outcome: unvalidated staff question-
naires (28, 29, 32, 36, 44, 47); observation (26, 30, 38, 45);
FIGURE 1 Flow diagram of study selection. BNI, British Nursing Index; CINAHL, Cumulative Index to Nursing and Allied Health Literature; HCP,
health care professional; WoS, Web of Science.
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patient record audits (31, 39, 42); focus groups (41, 46); facil-
ities data, i.e., parameters usually tracked by long-term facilities
such as weight loss, falls, pressure sores, and use of supplements
and snacks (26); food energy content (40), and meal preparation
time (43).
The 3 studies using cognitive training strategies found no
effect of training on nutrition practice in home-care support staff
(32) and nurses and nursing assistants in nursing homes (26, 33).
Results of studies using a combination of training strategies were
more inconsistent. Three of the 4 studies using CB training
strategies reported a significant improvement in the nutritional
care provided by nursing home assistants (39) and nutrition-
related documentation by nurses in hospital (29, 38). Four of
the 6 studies using CP strategies reported significant beneficial
effects on a range of outcomes related to nutrition practice in
nursing home nurses (42, 43), GPs (31), and hospital physicians
(30). Two of the 5 studies using CBP strategies reported sig-
nificant improvements in nutritional care practice. In one study
(47) snack provision and reported eating difficulties improved
significantly in hospitalized patients after staff training. In the
other study (45) the nutritional behavior of nursing assistants
improved after training. Although a qualitative study in hospital-
based HCPs reported training had improved nutritional assess-
ment documentation and the mealtime environment (46), 2
quantitative studies in a similar population (39, 47) reported that
nutrition training had no effect on practice scores or on the in-
corporation of learning into practice. In summary, the impact of
training on the nutritional practice of health care staff was in-
consistent, perhaps in part reflecting the variety of methods used
to measure this outcome. In studies in which a combination of
training strategies was used, however, some improvements in
nutritional practice were observed.
Attitude to nutrition. Six quantitative (27–29, 35, 44, 45) and 2
qualitative (41, 46) studies reported data on the attitude of
learners toward nutrition after training. A variety of methods
was used to measure this outcome: focus groups (41, 46), un-
validated self-administered questionnaires using visual analog
scales (27, 29, 35), Likert scales (44, 45), and multiple-choice
questions (28). Two quantitative studies reported statistically
significant effects in favor of staff training in residential care
(45) and in the hospital (29). With the use of thematic analysis to
code and interpret the focus group discussions, the 2 qualitative
studies reported that after training hospital staff viewed nutrition
as a priority in providing effective patient care (41, 46).
No studies using cognitive training strategies alone reported
data on this outcome. Results of studies using a combination of
training strategies were inconsistent. One of 3 studies using CB
training (29) reported that more nurses agreed that being well
educated in nutrition made it easier to motivate patients to eat and
drink (P = 0.01); however, there was no improvement in the
other 2 attitude-based outcomes (Table 4). Two studies using
CBP training strategies in hospital staff reported no improve-
ments in attitude toward nutrition postintervention (28, 44). In
contrast, a study in nursing assistants in residential care reported
significant improvements in attitude toward nutrition in the in-
tervention group when compared with the control group (45). In
summary, the impact of training on the attitude of health care staff
toward nutrition was inconsistent; however, in the 5 studies that
reported sufficient data on both nutritional practice and attitudes
(28, 29, 41, 45, 46), improvements in practice only occurredTA
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alongside a more positive attitude toward nutrition (29, 41, 45,
46). Furthermore, this outcome was often poorly measured, with
only 2 studies (28, 45) using a validated attitude questionnaire.
Patient-based outcomes
Nutritional intake. Five of 24 (21%) studies reported data on
patient or resident nutritional intake (29, 37, 45, 47, 48) with 4
studies reporting statistically significant benefits in favor of staff
training. No studies using cognitive training strategies alone
reported data on this outcome. In the 2 studies using CB training
strategies there was a significant increase in mean energy intake
(287 kcal, P , 0.05) (37) and a reduced deficit between energy
intake and estimated requirements in hospital patients after staff
training (P , 0.02) (29). Two of the 3 studies using CBP
training strategies found significant improvements in patient or
resident nutritional intake. In the study by Pedersen et al. (47)
a significant increase in afternoon (P , 0.05) and evening
(P = 0.0004) snack intake was reported. In a study in nursing
home staff (48), training was associated with a reduction in the
number of patients consuming ,1200 kcal/d (43% compared
with 10%, P = 0.005) and a significant difference in overall
energy intake between groups (Table 4); however, no significant
difference was noted in the number of patients consuming
.1200 kcal/d postintervention. A study of training of nursing
assistants in residential care reported no difference in resident
intake between intervention and control groups (45). In sum-
mary, 4 of the 5 studies reporting on this outcome found evi-
dence to suggest staff nutrition training, with the use of a
combination of strategies, may result in improved nutritional
intake in patients or residents.
Weight and body composition. Seven of 24 studies (29%)
reported data on patient body weight. Three studies reported a
statistically significant improvement in body weight associated
with staff training (27, 39, 43), whereas the remainder found no
effect of training (25, 26, 35, 48) (Table 4).
Two studies of cognitive training strategies (25, 26) and 1 of
CBP training strategies (48) reported no changes to body
weight in either group. Two of 3 studies using CB training
strategies found modest but statistically significant improve-
ment in male BMI (in kg/m2: 0.4; P , 0.05) (27) and a re-
duction in the prevalence of underweight in chronically ill
residents in sheltered accommodation (39). A study using CP
training strategies in nurses in a residential care home reported
no difference in weight index between residents in the in-
tervention and control groups; however, within-group changes
were statistically significant in both groups in the 2007 and
2009 cohorts (43).
Two studies reported data on body composition. One study
using CP training strategies in nurses working in residential care
showed a statistically significant beneficial effect on TST but no
improvements in AMC (43) (Table 4). A study using CB training
strategies in sheltered accommodation staff found no improve-
ments in AMC and TST in residents (27). In summary, only 3
of the 7 studies reporting this outcome found significant im-
provement with beneficial effect found only in studies utilizing
CB strategies.
Prevalence of malnutrition. Seven of 24 studies (29%) exam-
ined the impact of staff training on the prevalence of malnu-
trition. Two studies showed a significant beneficial effect of the
intervention (35, 43). One study of cognitive training strategiesTA
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in those who provided care for people with Alzheimer disease
(25) and another using CBP strategies in nursing home staff (48)
reported no statistically significant changes in group MNA
scores or numbers of malnourished residents. One of 2 studies
using a CB training strategy reported no significant within-
group changes in the numbers of malnourished patients but
reported a significant between-group improvement in subjective
global assessment classification associated with the intervention
(35) (Table 4). One of 3 studies using CP training strategies
reported a significantly lower prevalence of malnutrition in the
intervention group (43). Two similar studies reported no dif-
ference between groups in indicators of malnutrition (30, 42). In
summary, 5 of the 7 studies reporting this outcome showed
no beneficial effect of the intervention regardless of training
strategy.
Physical and cognitive function. Three studies (31, 48, 50)
reported data on the impact of staff training on resident physical
function. Both studies using CB training strategies found no
improvement in handgrip strength or activities of daily living
(ADL) in either group of residents in sheltered accommodation
(27, 35). Furthermore, Faxe´n-Irving et al. (35) showed a small
but statistically significant reduction in handgrip strength in both
male and female participants in the intervention groups (Table
4). A study using CP training strategies (43) demonstrated sig-
nificant improvements in the intervention group in total activity
(P = 0.011), motor activity (P = 0.016), and ADL (P = 0.035)
when compared with the control group; however, the scores
for total activity and ADL were significantly higher in the in-
tervention group at baseline.
Four studies (25, 27, 35, 43) reported data on cognitive
function, 2 of which reported beneficial effects of training on
MMSE scores in care home residents (43) and home-dwelling
people with Alzheimer disease (25). One study using cognitive
training strategies showed significantly less deterioration in
MMSE scores in the intervention group than in the control group
(25) (Table 4). Two studies using CB training strategies found no
significant difference in MMSE scores between groups (27, 35).
One study using CP training strategies (43) reported a significant
improvement in MMSE scores in patients in the intervention
group after 4 mo and significantly higher scores in the in-
tervention group than in the control group. In summary, few
studies reported on the impact of staff nutrition training on
physical and cognitive outcomes, and the results were in-
consistent between studies.
Quality of studies and risk of bias
Of the 24 studies included, 1 was an RCT (34), 4 NRCTs (25,
27, 32, 35), 3 quasi-experimental trials (39, 43, 45), 13 longi-
tudinal pre-post trials (26, 28–31, 33, 36–38, 40, 44, 47, 48), 2
qualitative studies (41, 46), and 1 a cross-sectional survey (37).
The risk of bias assessment is shown in Figure 3.
No studies were considered to be at low risk of bias. Only 2
studies (34, 45) used a method of randomization and allocation
concealment; however, insufficient information regarding the
process (34) made the level of selection bias unclear. High risk of
performance bias was identified in the majority of studies because
of the unavoidable staff awareness of the training intervention.
Owing to inadequate reporting, detection bias was often unclear;
however, objective outcomes, such as knowledge test results,
patient weight, body composition, and malnutrition prevalence,
were deemed low risk (22). The risk of attrition bias was deemed
low or unclear in the majority of studies as explanations, such as
staff job changes and scheduling difficulties, were unlikely to be
linked to the study intervention and outcomes (22). A high risk of
attrition bias was identified in 2 studies because of high par-
ticipant dropout rates, lack of explanation (32), and the exclusion
of specific health care staff groups (44). In studies with no in-
formation on missing data or insufficient detail in the methods,
the risk of reporting bias (22) was categorized as high or unclear.
FIGURE 2 Health care staff nutritional knowledge according to training strategy. CB, cognitive and behavioral training; CP, cognitive and psychological
training; GP, general practitioner; IV, inverse variance.
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The authors of this review identified incomplete reporting of
nutritional knowledge (25, 27, 28, 30–32, 34, 35), practice (36,
44), and attitude (44) outcome data. High risks of other sources
of bias were identified because of statistically significant base-
line differences between control and intervention groups (25, 32,
35, 39) and the use of unvalidated questionnaires in all but one
of the 13 studies that assessed the nutritional knowledge of
health care staff.
The author of one article (26) was contacted seeking clari-
fication on tests of statistical significance; however, no further
useful data or information was provided after the request.
A potential conflict of interest was identified in 2 studies (28,
46); however, it was noted that in 1 (28), the authors designed and
conducted the study independently of the funders.
DISCUSSION
The aims of the present systematic review and meta-analysis
were to evaluate the impact of nutrition training for health care
staff on learner- and patient-based outcomes and to assess the
effectiveness of different training strategies. The overall finding
of this review was that nutrition training may improve nutrition
knowledge, practice, and attitudes of health care staff in acute and
community settings. This finding, however, comes from poor-
quality evidence with a high risk of bias. Perhaps surprisingly,
the impact on patient-based outcomes was examined in only
w50% (13 of 24) of the studies. A beneficial effect was ob-
served in 4 of the 5 studies reporting data on nutritional intake;
however, the results for other outcomes (prevalence of mal-
nutrition, weight and body composition, and functional status)
were inconsistent. To our knowledge, the present review is the
first to categorize and analyze nutrition training according to
training strategy. There were too few studies measuring the
same outcome in each training strategy for firm conclusions to
be drawn on the efficacy of any specific training strategy over
the others; however, this review suggests that a combination of
strategies is more likely to be effective than cognitive strategies
alone.
In this review, learner and patient outcomes were measured by
using a wide variety of methods (including the use of unvalidated
questionnaires) at different time points after staff training, and it
is therefore difficult to draw firm conclusions from the results.
Interestingly, in the few studies that reported data on both nu-
tritional practice and attitudes (28, 29, 41, 45, 46), improvements
in staff practice only occurred alongside a more positive attitude
to nutrition (29, 41, 45, 46). This suggests that improvement in
the attitude of health care staff toward nutrition may result in
more determined and comprehensive staff actions to address
malnutrition (41); however, this may not always be the case (49).
Factors such as care setting, quality of educational input, training
duration, and learner receptivity were not formally analyzed in
this review (and rarely reported in the included studies) despite
evidence suggesting they may affect training efficacy (18, 51). In
the present review, the duration of training sessions varied widely
from ,1 h (46) to 4 full-day sessions (41) and frequency ranged
from a one-off session (26, 33, 36, 38, 40) to 18 mo of weekly
training (46). Furthermore, patient outcomes were assessed at
different time points ranging from 1 wk (37) to #4 y (38, 39)
after staff training. The data reported in the included studies
were too disparate in their presentation for formal analysis of the
impact of these variations in duration, intensity, frequency, and
length of follow-up on learner and patient outcomes. Because of
high staff turnover, repeated training sessions may be required
to contribute to improved nutritional care (27, 36). In practice,
nutrition training may also need to be implemented alongside
clinical processes, such as routine nutrition screening, to sup-
port the management of malnutrition on a systematic level (50,
52, 53).
The results of the current review are consistent with the
findings of others (8, 10, 16, 18) in this area in that there is a lack
of evidence of either effectiveness or ineffectiveness of staff
nutrition training interventions. In a review assessing the impact
of interventions to indirectly support food and drink intake in
people with dementia, Abdelhamid et al. (12) reported that the
training interventions were too small and/or short-term for any
definitive conclusions to be drawn regarding effectiveness.
Similarly, in a review evaluating the impact of mealtime in-
terventions for elderly patients living in residential care, Abbott
et al. (14) found that there were insufficient data for a meta-
analysis of the impact of staff training on patient nutritional
status or intake. The current review highlights the need for more
robust research on the impact of nutrition training on learner and,
in particular, patient outcomes. Although it might be expected
that staff training in nutrition should result in improved nutri-
tional practice, there is a high discordance between nutritional
and clinical outcomes (54), and it should not be assumed, for
example, that the beneficial effects of training on the nutritional
knowledge of health care staff or patient nutritional intake result
in improved clinical outcomes (54).
The unique contributions of this review are 1) the categorization
of studies by the training strategies used and 2) the attempt to
explore the impact of different training strategies on learner- and
patient-based outcomes. Training strategies vary widely in format
and effectiveness, and without analysis of the training strategies
used, the interpretation of the impact of different staff training in-
terventions is limited (24). It is clear that cognitive (passive)
strategies, such as didactic lectures and the dissemination of printed
material, are less effective than behavioral or psychological (active)
strategies, such as interactive workshops and performance feedback
(16, 55), and the results of the present review are consistent with
this view. Interestingly, none of the studies using psychological
strategies measured the impact on staff self-efficacy, sense of
control, motivation, or empowerment, all of which are explicit aims
of psychological training strategies (24).
A strength of this review is the wide range of electronic da-
tabases (n = 6) searched, with no limits set to language or
publication date; however, it is possible citations not collated
electronically may have been missed (56). Training strategies
may have been miscategorized because of author interpreta-
tions; however, this risk was minimized by consultation with
co-authors. The gray literature was not searched, and although
there was an absence of duplicate study selection, this was
ameliorated by duplicate data extraction. To undertake a meta-
analysis of the impact of training on nutrition knowledge, it
was necessary to make some assumptions about data, as well
as imputing SDs for change. Using imputed SDs allowed
valuable combination of data permitting tentative effects on
nutrition knowledge to be surmised; however, the use of this
latter technique has been criticized (23). These are limita-
tions of the review and are potential sources of bias. All study
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designs were eligible for inclusion, resulting in the inclusion of a
large number of poorer-quality studies. Although it is acknowledged
that NRCTs are prone to selection and allocation bias (57), they can
provide valid (58) and valuable data in the absence of RCTs (59).
To improve the evidence base, future studies should adopt a
theory-driven approach to justify the training methodology used
(24) and should be rigorous in design and of sufficient sample size
and duration to fully evaluate the impact of different training
strategies on learner- and patient-based outcomes. The published
protocol of Arija et al. (60) represents the type of research re-
quired in this area because it proposes the use of computer-
assigned randomization, a standardized and explicit approach
to education, validated outcome measures, 12-mo follow-up,
and a large sample size (n = 200).
FIGURE 3 Bias table (Review Manager v5.3).
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This review summarized the findings for 24 studies, suggesting
some beneficial effects on the nutritional knowledge, practice, and
attitudes of health care staff and patient nutritional intake. Because
of the lack of good-quality evidence and considerable discordance in
results, there is a need for well-designedRCTs to confirm the impact
of different approaches to nutrition training for health care staff.
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